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Outline

2004-2005 Development
OptiCalc 2.x online model
β squeeze based on online matching
Online-offline interface
UAL-based off-line  interactive analysis extension

New Directions
Adding a closed orbit into the RHIC online model
Bringing  the RHIC online model to the AGS  environment 
Online DEPOL

Summary
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OptiCalc 2.0

Made a code more transparent by 
separating the physics algorithms 
from the CDEV client-server 
interface
Added the specification of the class 
interfaces
Included a matching module based 
on the levmar library with the 
Levenberg-Marquardt non-linear 
least squares algorithms (author: 
M. Lourakis)
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Interaction diagram of the Beta Squeeze Matcher function 
called in the optimization iterations
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Online Beta Squeeze Beam Experiment 
M.Bai, N.Malitsky, F.Pilat T.Satogata, S.Tepikian

Todd’s fighting

Ramp 5999, 6 bunches

Calculate and setup the store stone quads 
for the new IR2 β* 
Ramp 6 bunches in both rings
Squeeze IR2 β* from 3 to 2 m (with slow   

factor 15)
Measure rates

Measure optics 
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RHIC Joined Online and Off-line modeling environment
PAC 2005

Off-line 
UAL Model

Qt/ROOT

Online Model 
Server

Ramp Manager 
Server

Online Clients

ADXF-based interface
Front-End Computers
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UAL-based Accelerator Physics Player
V.Fine, N.Malitsky, R.Talman. ACAT 2005

An open  collection of 
algorithms

An open collection
of viewers

Bring the  UAL off-line applications to the RHIC online 
environment for analyzing accelerator physics experiments and 
operational data.

Facilitate modeling and analysis of multi-particle applications,  
such as beam-beam and space charge effects, instabilities,  
cooling, etc.)

Objectives:
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New Directions

2004-2005 Development
OptiCalc 2.x online model
β squeeze based on online matching
Online-offline interface
UAL-based off-line  interactive analysis extension

New Directions
Adding a closed orbit into the RHIC online model
Bringing  the RHIC online model to the AGS  environment 
Online DEPOL

Summary
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Tune shift versus orbit bump
V.Ptitsyn

Data have been taken at yi7-bh21 location in Yellow.
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Effect of orbit bumps on momentum aperture
M. Bai, V.Ptitsyn, et al.

• Momentum aperture and dispersion functions 
depend on orbit changes and strongly asymmetric 
relative to the orbit angle bumps in IR6 and IR8.

• Should the orbit correction and IR steering at 
the store take into account and compensate 
dispersion function changes? 

0.mrad
-0.28mrad

0.28mrad

Yellow beam decays from orbit angle  in IP6

Yellow dispersion measurements
IP6 0.28mrad

Yellow dispersion off-line model calculations
IP6 0.23mrad



RHIC Retreat 2005 , June 15-17, 2005 -11-N.Malitsky

Adding a closed orbit into the RHIC online model
N.Malitsky, J.Kewisch, et.al

Magnetic Field:

Off-line UAL/TEAPOT model enjoys the automatic differentiation approach
based on Differential Algebra:

Online OptiCalc equations have to be explicitly extended 

Coordinate x, y;

x = p[0]; // xdif
y = p[2]; // ydif
if(offset) { 

x -= offset->dx(); 
y -= offset->dy(); 

}

Coordinate could be double or TPS (Truncated Power Series)

ZLIB::VTps : size = 6 (dimension = 6  order = 2 )

0  1.3012167032873e-18  2.2290537236164e-20  ...   0  0  0  0  0  0
1  1.5658620810311e-01 -2.9573156020218e-01  … 1  0  0  0  0  0
2  3.2985345181454e+00  1.5658620810311e-01 … 0  1  0  0  0  0

closed orbit
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Adding a closed orbit (or other effects) into the RHIC online model
Comments:

F. Pilat:   add/reproduce a measured orbit 
T.Satogata: coupling (global and local)
D.Trbojevic: orbit-coupling-multipoles development pattern
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Online Depol
V. Ptitsyn, S.Tepikian

• Depolarizing resonances
– G = k (imperfection)
– G = k ± Qy (intrinsic)

• Add Depol to OptiCalc (E. Courant, 
R. Ruth, V. Ranjabar, ...)

– Depends on optics (squeeze)
– Measured orbit errors.

• Future possibilities...
– Measured emittance (IPMs)
– Measured tunes.
– Coupling
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AGS Online Modeling Environment
K. Brown, L. Ahrens, et al.
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Online Depol
V. Ptitsyn, S.Tepikian

• Depolarizing resonances
– G = k (imperfection)
– G = k ± Qy (intrinsic)

• Add Depol to OptiCalc (E. Courant, 
R. Ruth, V. Ranjabar, ...)

– Depends on optics (squeeze)
– Measured orbit errors.

• Future possibilities...
– Measured emittance (IPMs)
– Measured tunes.
– Coupling
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Summary

• RHIC online and off-line models have been consolidated

• They form a basis for new developments and extensions:
– adding an orbit and orbit-based algorithms (e.g. DEPOL) 

into the online model. 
– bringing the RHIC online (OptiCalc/Ramp) and off-line 

(UAL/SIMBAD) models to AGS 
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